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FOREWORD 

This  report  describes  support  services  provided  by  ARINC 
Research  Corporation  to  the  U.S.  Naval  Missile  Center,  Pt.  Mugu, 
Calif. , relating  to  the  Engineering  Management  Information  System 
being  developed  by  NAVMISCEN  for  aerial  target  systems.  Results 
of  specific  tasks  conducted  by  ARINC  Research  are  discussed  in 
two  volumes: 

• Volume  I - Development  of  Functional  Block  Diagram 
for  Aerial  Target  Status  Summary  Model 

• Volume  II  — Cost  Effectiveness  of  Aerial  Target 
Accident/incident  Investigations 

Each  volume  describes  the  approach  taken  in  the  particular 
study  discussed,  presents  results  and  conclusions,  and  offers 
recommendations  where  appropriate. 
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1 

INTRODUCTION  AND  SUMMARY 


In  accordance  with  Subtask  II  of  Contract  F09n03-73-A-4392,  ARINC  Research 
conducted  a study  for  the  Naval  Missile  Center/Pt.  Muru  to  determine  whether  the 
cost  associated  with  formal  investigation  of  accidents  or  incidents  resulting  in  losses 
of  aerial  targets  is  warranted. 


Two  basic  types  of  information  were  obtained  for  this  study:  Air  Force 
accident/incident  data  for  target  drones,  from  the  data  bank  at  Norton  Air  Force 

Base;  and  operational/maintenance  records  of  two  Navy  activities,f¥€-3"aMd  -> 

_Code  5500  of  NA\TVIISCEN) , The  Air  Force  data  were  used,  in  the  absence  of  equiva- 
lent Navy  data,  to  generate  estimates  of  the  cost  effectiveness  of  aerial-target 
accident/incident  investigations.  The  Navy  data  were  used  to  establish  the  conditions 
under  wWch  the  Air  Force  data  are  directly  applicable;  to  provide  loss  rates  as  inputs 
to  the  cost  calculations;  and  to  aid  in  determining  if  information  to  support  accident/ 
incident  investigations  is  presently  available  in  the  Navy. 


Results  of  this  study  provide  evidence  that  formal  investigation  of  target  losses 
will  identify  cost-effective  corrective  actions.  The  study  indicates  a potential  savings 
to  the  Navy  of  approximately  $fi  million  over  a 5-year  period  through  the  implementa- 
tion of  a one-year  program  of  investigation  similar  to  the  one  now  in  use  by  the  Air 
Force.  Recommendations  for  implementing  such  a program  are  presented  in  this 
report. 
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TECHNICAL  APPROACH  AND  STUDY  RESULTS 


2.1  GENERAL 

The  approach  taken  in  this  study  was  to  estimate  the  cost  benefits  to  the  Navy  of 
incorporating  aerial-target  corrective  actions,  based  upon  analysis  of  problems  iden- 
tified from  Air  Force  accident/incident  data  covering  the  past  year.  Potential  benefits 
to  the  Navy  were  estimated  by  extrapolating  the  Air  Force  data  into  the  Navy  inventory 
of  BQM-34AS  over  the  next  5-year  period,  assuming  utilization  rates  equal  to  those 
experienced  by  the  Navy  during  fiscal  year  1973. 

Since  Navy  Instruction  3760.  J specifically  excludes  targets  from  formal  acci- 
dent investigation.  Navy  data  regarding  specific  corrective  actions  are  limited  to 
local  non-standard  investigations.  Such  data  as  were  obtainable  were  insufficient  to 
be  useful  in  this  study,  even  for  purposes  of  correlation  or  comparison  with  Air  Force 
data.  However,  ARINC  Research  did  obtain  sufficient  data  from  NAVMISCEN  concern- 
ing the  Navy's  utilization  of  the  AQM-34A  and  AQM-34E  to  provide  a scenario  for  a 
cost -benefit  analysis  of  Navy  target  investigations  similar  to  those  now  conducted  by 
the  Air  Force.  The  conclusions  reached  in  this  report  therefore  apply  strictly  to  the 
BQM-34A,  the  BQM-34E,  and  the  MQM-74  models  adapted  for  the  Integrated  Target 
Command  System  (ITCS).  Application  to  all  other  target  models  can  only  be  inferred. 

Navy  operational  and  maintenance  records  were  reviewed  from  the  standpoint  of 
their  adequacy  in  supporting  the  types  of  accident/incident  investigations  conducted  by 
the  Air  Force.  This  would  require  knowledge  of  basic  flight  parameters,  command 
states,  and  configuration/maintenance  history  sufficient  to  isolate  a problem  to  a 
correctable  profile.  The  more  detailed  the  data,  the  higher  the  resolution  in  assign- 
ing probable  problem  cause,  and  thus  the  higher  the  probability  of  initiating  a valid 
corrective  action.  The  Navy  data  were  found  to  be  generally  satisfactory  for  this 
purpose,  i.e., 

a.  Operational  records  for  the  BQM-34  series  targets  appear  to  be  as  com- 
plete for  Navy  utilization  as  for  Air  Force  operations.  The  MQM-74 
series  of  targets,  however,  has  no  counterpart  in  the  Air  Force.  These 
targets  do  not  have  telemetry  in  their  present  configuration,  but  will  with 
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the  integration  of  ITCS.  Further,  when  supporting  a flight  with  only  the 
AN/MSQ-5  magnetic  tape,  recordings  of  the  telemetry  may  not  be 
available. 

b.  Maintenance  records  at  the  two  Navy  squadron  locations  visited  by  AIIIN(' 
Research  were  found  to  be  more  than  adequate  for  all  target  models  cur- 
rently operated  by  the  Navy.  All  actions  on  target  vehicles  were  found  to 
be  under  positive  control  of  a job  number,  and  serial  accountability  was 
maintained  regardless  of  equipment  level. 

Navy  operational  data  for  the  BQM-34A  and  -34K,  showing  total  flights  and 
losses  during  FY  73  and  the  first  six  months  of  FY  74,  are  summarized  in  Table  1. 

TABLE  1.  NAVY  OPERATIONAL  EXPERIENCE  WITH 


BQM-34A  AND  BQM-34E 


— 

Target 

Flights 

Losses  (FY  73) 

Losses  (1st  6 Mo.  of  FY  74) 

FY  73 

FY  74* 

Total 

Hits 

Op'l 

Total  Hits 

Op'l 

BQM-34A 

338 

173 

109 

63 

46 

(Data  Unavails 

ble) 

BQM-34E 

— 

19 

11 

6 

5 

9 1 2 

7 

♦First  six  months. 

Upon  request  of  NAVMISCEN,  Code  AFISC/SER  at  Norton  Air  Force  Base  per- 
mitted ARINC  Research  to  obtain  complete  historical  records  on  accident/incident 
investigations  of  Air  Force  targets.  Some  107  reports  were  obtained,  covering 
approximate  5 years  of  Air  Force  target  utilization.  (The  reports  were  "sanitized” 
to  remove  the  dates  and  locations  of  the  incidents,  but  this  sanitizing  process  removed 
no  essential  data  needed  for  this  study. ) From  the  Air  Force  data  obtained,  certain 
parameters  were  assessed  for  each  accident/incident  case  considered.  These  param- 
eters and  their  ranges  are  defined  in  Table  2. 

The  four  most  recent  incidents  covered  in  the  Air  Force  data  are  for  the 
BQM-34F,  a target  similar  to  the  Navy's  BQM-34E.  A primary  difference  between 
the  two  types  is  in  the  recovery  system:  the  Air  Force  version  is  designed  for  midair 
recovery  (MARS),  while  the  Navy  version  is  for  surface  only.  The  remaining  103 
Air  Force  records  cover  the  BQM-34A,  which  is  essentially  identical  to  the  Navy's 
BQM-34A.  Except  for  the  effects  of  minor  differences  in  operational  employment 
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TABLE  2.  I'ARAMETEHS  EOH  ASSESSMENT  OE  A[R  EORCE  TARCE'I’ 
ACCIDENT/INCIDENT  REC01?DS 


Key 

Parameter 

Range 

1. 

Probable  Causative  Subsystem 

C = Command,  F = Flight  Control, 

L - Launch,  P = Propulsion,  R --  Recovery, 

S = Support 

2. 

Causative  Factors 

A = Administrative,  D = Data,  De  Design 
Deficiency,  E = Environment,  M ' Mainte- 
nance, P = Personnel,  Q = Quality, 

U = Unknown 

3. 

Probability  of  Isolation  to  True 
Cause 

0 = No  confidence  in  isolation,  1 Certain 
isolation 

4. 

Cost  of  Incident/Accident 

Thousands  of  dollars 

5. 

Probability  of  Recurrence 

Given  No  Corrective  Action 

0 = Never  recur,  1 = Certain  to  recur  next 
flight 

6. 

Estimated  Nonrecurring  Cost 
of  Corrective  Action 

$0  = Simple  change  in  procedure;  $X  - One- 
time cost  of  corrective  action  program; 
a = Avoidance  type  of  corrective  action; 
d = Design  modification  tvpo  of  corrective 
action;  NA  = Non-applicable  (e,  g. , because 
of  inability  to  control  causative  factor) 

■ 

Estimated  Recurring  Cost  of 
Corrective  Action 

$0  = Retraining  only  involved;  $Y  = Cost 
per  target  for  ECP,  including  installation; 
a and  d as  defined  above;  p = Procedural- 
change  type  of  corrective  action 

Direct  Manhours  Spent  in 
Investigation 

Ranges  from  60  manhours  for  routine  inci- 
dent investigation  (note  1)  to  500  manhours 
for  most  extensive  accident-team 
investigation  (note  2) 

Note  1:  Value  obtained  from  Air  Force  safety  officer  responsible  for  investigations 
at  Tyndall  AFB. 

Note  2:  Value  estimated  from  review  of  Air  Force  accident  reports. 


between  the  Air  Force  and  the  Navy  use  of  the  -34A,  which  will  be  discussed  later, 
the  Air  Force  data  base  is  considered  an  excellent  source  for  this  study. 

2.2  COST  MODELS 

ARINC  Research  developed  an  equation  (see  Figure  1)  that  could  utilize  Air 
P’orce  accident/incident  data  to  compute  estimates  of  potential  cost  savings  per 


4 


\V4-10r)r)-TN02 


Kstimr.ti'd 
Savin^is  pt'i* 
W'hicU' 


l‘r<»l)a!)ilitv 
thal  Caust' 
was  Uo:\\ 

r.\ 


Ksti  mated 
Prohnbility 
of  Oecurroncc 


lU'roveries 
prr  Droni' 


lt(‘m  No.  , Tahl  (*  2 

*(Me  less  than  the  avc'i’a^c'  niimlx'i*  of  flights  pcM*  dront*;  S(*e  Table  .3. 


Fissure  1.  Model  of  Expected  Cost  Savings  per  Target  Vehicle 
Due  to  Each  Cause  Identified  Through  Investigation 

vehicle  that  could  be  realized  by  specific  corrective  actions.  The  first  three  terms 
on  the  right-hand  side  of  that  equation  correspond  to  parameters  3 through  5 of 
Table  2.  The  last  term  in  the  equation  represents  one  less  than  the  average  number 
of  flights  per  drone,  as  calculated  from  the  Navy  operational  data  presented  in 
Table  1. 

This  equation  is  conservative  in  several  ways.  First,  it  is  based  on  the 
assumption  that  the  accident/incident  would  result  in  additional  costs  due  to  repair  or 
loss  of  vehicles  only  on  those  flights  which  would  have  been  recovered  had  the  mal- 
function not  occurred.  Thus  it  does  not  include  additional  costs  which  might  be  incur- 
red if  a malfunction  occurs  early  enough  in  flight  to  cause  an  abort.  Second,  the 
equation  assumes  that  recoveries  per  drone  remains  constant.  Therefore  it  does  not 
include  the  increase  in  recoveries  per  drone  which  might  result  from  improvements 
that  decrease  the  loss  rate  of  the  system. 

To  extrapolate  the  Air  Force  data  into  not  savings  per  corrective  action  over  a 
five-year  operating  period,  a second  equation  (Figure  2)  was  developed  to  include: 

1)  the  expected  savings  per  vehicle  (from  the  Figure  1 equation);  2)  nonrecurring  and 
recurring  investment  costs  for  each  vehicle  (Table  4);  and  3)  total  number  of  vehicles 
expended  during  the  five-year  operational  period  (Table  3). 


Where  Txpectix!  .SavinK'*  P'T  X'l'hlrlr'  Is  th«'  estimatiHl  exist  per  vehicle  for  the  f.ilKirr  Tnoe-h.anlsm 
ellminnlixl  (Flioirr  ll; 

'f  siimatecf  Cost  per  V ehicle  " and  "Esfimafed  V'lnrcriirrlni!  Cost  (<i  fmpl<»ment  ChanBc  ' nr<' 
englneerini;  estimates  (ARINC  Rpsearrhl. 


Figure  2.  Model  of  Expected  Cost  Savings  Due  to 
Corrective  Action  Implementation 
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TABLE  :L  (M’El^ATIONAL  DATA  ASSUMED  FOB 
COST  \'S,  BENEFIT  ANALYSIS 


Date  Element 

Target  Type 

BQM-34A 

BQM-34E 

a.  Monthly  Rates 

Flights 

28 

4 

Flights/Operational  Loss 

7.4 

3.0 

Flights/Kill  Loss 

3.4 

8.4 

Flights/Loss  (Any) 

3. 1 

3.4 

Recoveries /Drone 

2.1 

2.4 

Projected  Five-Year  Totals 

Flights 

1,(180 

240 

Operational  Losses 

227 

43 

Kill  I.osses 

311 

28 

All  Losses 

338 

71 

Total  Non-Loss  Flights 

1,142 

109 

2.  3 SL’A1:MARY  of  air  FORCE  DATA 

The  above-referenced  Table  4 contains  Air  Force  accident/incident  data  cover- 
ing approximately  the  past  year  of  flights  of  the  subject  target  types.  For  this  analy- 
sis, certain  data  entries  of  that  table  were  disregarded  or  combined.  These  include: 

a.  Columns  1-4.  Consideration  of  the  first  four  columns,  representing  the 
BQM-34F,  shows  an  overwhelming  positive  influence  on  the  cost  benefit 
analysis.  This  is  because  of  the  small  investment  required  in  an  avoidance 
type  of  corrective  action  to  prevent  a recurrence  of  the  loss  of  the  target 
and  recovery  aircraft.  Owing  to  the  small  sample  of  BQM-34Fs  and  the 
difference  in  configuration  relative  to  the  -34A,  it  was  decided  to  avoid 
this  overriding  influence;  accordingly,  the  four  columns  representing  the 
BQM-34F  were  eliminated  from  further  consideration. 

b.  Columns  5,  7,  10,  19  and  23  were  omitted  from  further  analysis  because 
the  cause  of  each  of  those  incidents  or  accidents  was  judged  to  be  beyond 
the  scope  of  control  with  regard  to  the  implementation  of  corrective  action. 
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c.  Column  12.  The  corrective  action  identified  for  column  12,  if  implemented 
in  a timely  manner,  would  have  prevented  the  accidents  represented  in 
columns  13  and  17.  Therefore  the  cost  of  corrective  action  for  these  three 
accidents  was  considered  only  once  in  the  analysis. 

Note  in  Table  4 that  some  of  the  columns  have  dual  entires  in  the  corrective- 
action  cost  estimates.  The  reason  is  that  two  types  of  corrective  action  could  be  imple- 
mented in  some  cases.  These  generally  involve  1)  procedural  changes,  and  2)  design 
modifications  incorporated  through  field-installed  kits.  Procedural  changes  arc  also 
referred  to  as  an  "avoidance  modification”  — a change  to  operating  procedures  or 
ground  rules  so  as  to  simply  avoid  the  problem.  This  might,  for  example,  be  a 
decision  to  abort  a flight  prior  to  launch  based  on  some  non-normal  circumstances  at 
the  time.  It  is  recognized  that  in  a critical  T&E  presentation,  the  risk  of  loss  in 
launching  in  spite  of  the  avoidance  criterion  may  be  warranted. 

It  should  be  noted  that  the  28  accidents  and  incidents  shown  in  Table  4 repre- 
senting roughly  one  year  of  Air  Force  target  operations  would  correspond  to  slightly 
more  than  one  year  of  Navy  operations. 

2.4  DERIVED  DATA  FOR  NAVY  TARGETS 

Table  5 gives  the  cumulative  results  of  applying  the  cost  benefit  equation  (Fig- 
ure 2)  to  the  Air  Force  data  of  Table  4.  These  values  show  the  cost  savings  that  would 
accrue  over  a 5-year  operating  period  if  corrective  action  were  implemented  on  a 
Na\'y  sample  equal  in  size  to  the  Air  Force  sample  of  Table  4. 

In  the  equation  of  Figure  2,  the  investment  in  incident  and  accident  investigation 
is  assumed  to  be  that  expended  over  an  investigating  period  of  one  year.  Obviously, 
the  5-year  cost  savings  do  not  grow  linearly  with  the  sample  size  of  the  incident  and 
accident  investigations,  since  as  problems  become  identified  the  incident  and  accident 
rate  will  decrease. 

For  the  RC^M-34E,  it  can  be  expected  that  an  incident-correction  program  would 
have  a higher  payoff  in  the  early  operational  life  of  this  model  than  was  demonstrated 
in  this  analysis  of  BQM-34A  sample  data,  since  an  investigation  program  can  play  a 
significant  part  in  the  maturation  process  during  the  early  operational  life.  The 
MQM-74  may  not  provide  sufficient  recoverable  data  to  permit  comparable  investiga- 
tion benefits  until  such  time  as  the  ITCS  with  its  telemetry  capability  is  incoi^porated. 
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TARLK  T).  COST-VS.-BKNKriT  SUMMARY  FOR 
ByM-n  iA  ACCIDKNT/INCIDKNT  IN VFSTICIATIONS 


Total 

Total  Excluding 

Item  11,  Table  4 

Reduction  in  Costs  Without 
Avoidance  Fixes 

$3,373,000 

$1,342,000 

Cost*  of  Investigations  (1  yr) 

( 231,000) 

( 231,000) 

Net  Savings  Without 

Avoidance  Fixes 

3,322,000 

1,091,000 

Additional  Cost  Savings  from 
Avoidance  Fixes 

094,000 

090,000 

Net  Savings  With 

Avoidance  Fixes 

$0,010,000 

$1,781,000 

*NOTE:  Results  are  based  upon  one  year  of  Navj’  operations,  i.e.. 


Number  of  accidents  = 4(1  (operational  losses  in  1973,  from  Table  1) 

Number  of  incidents  4(1  x 4/3  (ratio  of  incidents  to  accidents  in  Air 

Force  sample) 

Cost  of  accident  investigations  - (Number  of  operational  Na\'y  losses 

in  1973  from  Table  l)(Avg.  number  of 
hours  per  investigation) (Cost  per 
manhour) 

4(1  X 230  X $18  = $207,000 

Cost  of  incident  investigations  (Number  of  operational  Nav’y  losses 

in  1973) (Ratio  of  incidents  to  accidents 
in  Air  Force  sample) (Number  of  man- 
hours per  investigation)  (Cost  per 
manhour) 

40  X 10/12  X 40  X $18  ^ $44,000 
$231,000 


Total  cost 
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3 

FACTORS  IN  ESTABLISHING 
INVESTIGATION  PROGRAM 


:5.1  GENERAL 

Results  of  this  study,  as  discussed  in  Section  2,  revealed  that  for  the  level  of 
target  accident/incident  investigation  applied  by  the  Air  Force,  the  projected  cost 
benefits  for  implementing  corrective  actions  far  outweigh  the  investment  cost.  An 
effort  was  then  made  to  determine  the  best  balance  between  the  two  elements  of 
investment  cost:  the  accident/incident  investigation  and  the  subsequent  corrective 
action. 

Examination  of  the  Air  Force  data  showed  that  the  ratio  between  these  two  cost 
elements  was  rather  heavily  weighted  toward  the  corrective -action  process,  which 
was  on  the  average  about  three  times  as  costly  as  the  preceding  accident/incident 
investigation.  This  suggests  that,  during  the  break-in  period  of  a formal  Navy  pro- 
gram for  investigating  accidents  and  incidents  relating  to  aerial  targets,  the  man- 
hours expended  on  the  investigations  could  be  even  greater  than  was  the  case  for  the 
Air  P'orce  sample  evaluated  in  this  study  without  significantly  affecting  the  overall 
cost  of  the  corrective  action. 

Ultimately,  when  Navy  personnel  are  indoctrinated  and  well  trained  in  the  inves- 
tigative procedures,  it  is  felt  that  the  manpower  expenditures  for  investigations  could 
be  substantially  reduced.  ARINC  Research  Corporation  recommends  the  following  as 
realistic  allocations  in  an  established  program: 

a.  Incidents.-  40  manhours 

b.  Accidents;  200  manhours 

These  figures  could  be  modified  as  necessary  after  a period  of  investigation  history  is 
accrued.  The  estimates  do  not  include  the  time  expended  by  personnel  actively 
involved  in  target  operation,  who  can  be  considered  to  be  available  without  additional 
budget  expenditures.  This  same  ground  rule  applies  in  the  estimates  given  herein  of 
Air  Force  expenditures. 

In  the  case  of  accidents,  the  manpower  expenditure  during  an  investigation 
should  be  limited  by  only  two  factors  — confidence  in  the  assessment  of  cause,  and 


10 


W4-1055-TN02 


the  amount  of  data  remaining  to  be  analyzed.  An  investigation  should  continue  until 
the  cause  is  isolated  to  a value  exceeding  0.5  for  parameter  3 in  Table  1,  or  until  the 
amount  of  data  remaining  to  be  reviewed  appears  to  have  insignificant  impact  upon  the 
conclusions.  These  assessments  should  be  made  by  a consensus  of  investigative  team 
members.  The  assessment  should  also  be  subject  to  review  by  NAVMISCEN  cognizant 
personnel  and  the  next  higher  level  of  authority  over  the  investigation. 

It  is  not  appropriate,  within  the  scope  of  this  analysis,  to  suggest  a best  general 
approach  to  corrective  action.  Corrective  action  alternatives  for  each  investigation 
should,  of  course,  be  considered  on  their  own  merits  as  prescribed  by  the  investi- 
gative analysis.  The  choice  of  alternatives  may  be  influenced  by  such  factors  as: 

a.  Cost  tradeoff 

b.  Constraints  in  contracting  for  the  change 

c.  Possible  phase-out  plans  for  the  target 

d.  Urgency  of  implementation  due  to  potential  hazard  to  human  life.  (The 
changes  falling  in  this  category  often  take  precedence  over  the  other 
alternatives.) 

During  the  screening  of  incident  and  accident  cases  (see  discussion.  Section  2.3), 
care  was  taken  to  provide  a conservative  bias  so  as  to  permit  conclusions  to  remain 
valid  even  with  minor  variances  of  the  data  inputs.  Still,  there  remained  a question 
in  the  analyst's  mind  regarding  the  sensitivity  of  the  results  to  uncertainties  in  param- 
eter 5 (the  probability  of  recurrence  given  that  no  corrective  action  is  taken).  To 
explore  this  sensitivity,  all  values  given  in  Table  4 for  parameter  5 were  decreased 
by  a factor  of  10  and  the  cost  benefit  analysis  according  to  Figure  2 was  repeated. 

The  results  indicated  that  a few  cases  changes  from  a positive  to  a negative  benefit, 
but  that  the  overall  result  remained  positive  by  a significant  margin. 

3.2  NAVY-PECULIAR  CONSIDERATIONS 

Certain  considerations  peculiar  to  the  use  of  Navy  targets  should  be  borne  in 
mind  when  utilizing  Air  Foree  investigation  procedures.  These  are: 

a.  Higher  utilization  of  targets  by  the  Navy  in  a water  recovery  mode.  It  is 
evident  from  Table  4 that  a large  number  of  Air  Foree  target  incidents  are 
attributable  to  the  recovery  subsystem.  A closer  look  reveals  that  many  of 
these  have  to  do  with  problems  occurring  at  the  point  of  touchdown  at  the 
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earth's  surface.  These  incidents  arc  certainly  not  representative  of 
typical  Navy  operation.  However,  the  Navy  experiences  a correspondinp; 
category  of  problems  associated  with  water  recovery  — for  example,  sink- 
ing prior  to  piclaip,  damage  during  the  pickup  process,  etc.  A saltwater 
environment  presents  unique  problems;  however,  the  average  Navy  target 
experiences  less  than  one  water  recovery  prior  to  expenditure  for  other 
causes. 

b.  The  difference  in  operational  telemetry  data  available  from  the  MQM-74A 
and  -74C  models  as  compared  to  the  AQM-34A  and  -34E  models.  The 
only  in-flight  data  that  can  be  recovered  for  the  former  models  when 
operating  at  sea  is  the  radar  plots  from  the  AN/MSQ-5.  This  will  deny 
isolation  of  flight  control  and  command  failure  data  to  the  degree  required 
for  corrective  action  identification.  When  ITCS  conversion  has  taken 
place,  this  will  not  longer  be  a limitation. 

3.3  INTER-NAVY  SUPPORT  CONSIDERATIONS 

Several  aspects  of  cooperative  support  within  various  agencies  of  the  Navy  will 
be  required  to  make  the  recommended  investigation  program  described  in  Section  4 
effective.  Perhaps  the  most  important  of  these  considerations  has  to  do  with  the 
treatment  of  the  expended  target,  or  portions  thereof  which  are  recovered.  Next  is 
the  treatment  of  the  maintenance  and  operations  records  relating  to  a darriaged  or 
expended  target.  It  is  extremely  important  for  the  isolation  of  malfunction  or  cause 
that  the  recovered  target  or  portions  be  handled  as  little  as  possible  consistent  with 
human  safety  in  the  vicinity.  Maintenance  and  operational  records  surrounding  the 
incident  must  also  be  preserved  intact. 

Investigation  procedures  must  be  well  established  and  unitormly  applied  regard- 
less of  operating  location.  Reporting  must  be  done  to  a prescribed  format  and  distrib- 
uted in  a timely  manner.  The  need  for  additional  technical  backup  during  an  investi- 
gation must  be  identified  quickly  and  support  must  be  given  immediately  since  time  is 
of  the  essence.  This  is  particularly  true  in  water  recoveries. 

Obviously,  the  above  considerations  imply  the  cooperation  of  several  agencies 
within  the  Navy,  and  will  require  documentation  for  reference  as  well  as  some  amount 
of  training  to  ensure  the  proper  utilization  of  the  investigation  program. 
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4 

RECOMMENDED  ACCIDENT/INCIDENT 
INVESTIGATION  PROGRAM 

Based  on  the  foregoing  analysis,  a program  of  accidont/incident  investigation  is 
recommended.  The  basic  program  elements  are  definition,  training,  investigation, 
reporting,  and  corrective  action  monitoring.  These  elements  are  discussed  in  the 
paragraphs  that  follow. 

4.1  DEFINITION 

A special  instructional  document  is  required  to  define  and  authorize  the  accident/ 
incident  investigation  process,  pai’ticularly  as  it  involves  each  target  type  and  the 
many  Navy  agencies  involved  with  the  support  of  target  operations.  This  instruction 
should  preferably  stand  alone,  without  major  reference  to  other  documents.  However 
it  should  not  conflict  with  existing  Navy  instructions,  such  as  OPNAVINST  3750. 6J, 
unless  sufficient  cause  can  be  cited. 

An  instruction  covering  target  investigation  could  be  prepared  by  NAVMISCEN 
for  signature  at  a level  that  would  assure  the  cooperation  of  the  key  agencies  involved 
in  the  target  operation.  This  would  include  support  elements  such  as  recovery  boats, 
range  and  host-fleet  operations,  and  maintenance  crews. 

The  instruction  should  clearly  state  the  objectives  of  target  investigations.  The 
primary  motivation  of  such  investigations  is  reduction  in  cost  of  operating  and  main- 
taining the  target  inventory.  The  safety-oriented  objectives  of  manned  aircraft  investi- 
gations arc  not  as  applicable  here. 

4. 2 TRAINING 

Specialized  accident-investigation  training  is  available  within  the  Navy  at  its 
Postgraduate  School  at  Monterey.  * This  training  would  be  appropriate  for  two  or 
three  key  people  from  NAVMISCEN,  and  perhaps  a nearby  operational  squadron  such 


♦The  individual  to  contact  at  that  school  is  CMDR  Bradbury. 
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as  VC-3.  Training  at  the  operational  unit  level  can  be  accomplished  by  this  nucleus 
of  formally  trained  people  in  either  of  two  ways; 

a.  Bring  representatives  from  each  operating  base  to  one  location  (j)referablv 
NAVMISCEN)  to  participate  in  an  investigation  exercise  led  by  trained 
specialists,  and  with  a combination  of  classroom  and  field  activity;  or 

b.  Rotate  a two-  or  three-man  specialist  team  sequentially  through  all  oper- 
ating locations  to  accomplish  the  equivalent  objectives  through  on-site 
exercises. 

Each  of  these  approaches  has  advantages  and  disadvantages  that  the  Navy  could  best 
weigh.  A decision  between  them  could  be  swayed  by  administrative  convenience  or 
other  considerations. 

4.3  INVESTIGATION 

Although  detailed  investigation  procedures  should  be  left  to  the  recommended 
Navy  instruction,  certain  guidelines  can  be  set  down  at  this  point: 

a.  One  man  should  be  designated  from  QA  at  each  operational  target  base  to 
be  responsible  for  investigating  and  reporting  on  all  incidents,  as  well  as 
on  accidents  not  involving  or  threatening  personal  injury  or  loss  of  life. 

For  such  accidents,  the  responsible  person  will  utilize  technical  assist- 
ance at  his  discretion.  An  average  of  150  manhours  per  accident  of 
investigative  time  should  be  anticipated. 

b.  In  all  other  accidents,  the  target  safety  office  should  be  designated  as  the 
office  of  administrative  responsibility.  The  responsible  head  of  the  acci- 
dent investigation  team  should  be  carefully  selected  to  avoid  "self- 
inspection". If  manned  aircraft  are  involved,  all  investigation  authority 
should  be  subordinate  to  any  investigation  established  under  OPNAVINST 
3750. 6J  or  other  higher  authority. 

c.  QA  should  be  given  authority  and  responsibility  for  impounding  immediately 
all  data  bearing  upon  an  accident.  The  impound  period  should  be  5 working 
days  for  incidents,  and  30  calendar  days  for  accidents.  The  same  subordi- 
nation should  be  in  effect  when  a team  is  established  under  higher  authority. 

d.  The  incident  report  should  be  filed  by  the  responsible  local  QA  person  by 
message  within  5 calendar  days  of  occurrence.  The  data  file  should  be 
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maintained  locally  for  review  indefinitely.  The  accident  interim  report 
should  be  filed  by  responsible  local  safety  officer  by  message  within  2 days 
of  occurrence,  and  the  final  written  report  should  be  filed  within  .30  days. 

The  distribution  and  format  of  reports  should  be  consistent  with  existing 
Navy  investigation  instructions. 

e.  No  changes  to  normal  operations  and  maintenance  procedures  appear  nec- 
essary initially  to  support  these  investigations. 

f.  Investigations  should  utilize  AWCAP  reports  on  UR  status  across  the  fleet 
inventory.  Possible  correlation  of  investigation  findings  with  similar  prob- 
lems indicated  from  the  AWCAP  reports  should  be  specifically  included  in 
the  investigation  reports. 

4.4  REPORTING 

To  prevent  the  investigation  program  fron  consuming  undue  attention  and 
resources,  it  is  recommended  that  the  written  report  be  reserved  only  for  the  final 
product  of  accident  investigation,  where  team  analysis  and  findings  may  be  extensive. 

In  all  other  cases,  teletype  messages  should  be  used.  The  primary  addressee  for 
reports  and  messages  should  be  NAVMISCEN. 

4.5  GENERAL  SUPPORT 

An  area  of  support  that  can  benefit  the  overall  accident/incident  investigation 
program  is  the  analysis  of  reports  in  relation  to  similar  incidents,  through  the  use  of 
the  TEMIS  information  system.  The  AWCAP  software  module  specifically  can  be  bene- 
ficial in  determining  whether  a problem  identified  in  one  incident  report  is  a random 
occurrence  or  is  in  fact  chronic  based  upon  similarity  to  past  reports  from  other  loca- 
tions. This  can  be  a very  significant  means  of  establishing  a realistic  priority  for 
proposed  corrective  actions. 

Another  area  of  support  that  can  be  provided  centrally  through  NAVMISCEN  is 
specialized  technical  support  in  accident  cases  where  local  resources  are  not  adequate 
to  cope  with  the  investigative  analysis.  Although  this  support  would  not  be  required  in 
every  case,  there  may  be  instances  where  circumstances  warrant  a backup  capability. 
Examples  of  such  a backup  would  be  special  tests,  failure  modes  and  effects  analysis, 
and  reliability  analysis. 
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